Objective: This study aimed to investigate effective components of dried ginger (DG) in warming lung to reduce watery phlegm and in vivo tissue distribution on the syndrome of cold fluid retained in lung of rats with chronic obstructive pulmonary disease (COPD) by means of the "syndrome-efficacy-biological sample analysis" method and then to explore its meridian tropism. Methods: Wistar rats were given nasal drops of 200-μL lipopolysaccharide and smoke 30 min two times a day, then put the appropriate dose of ice water, and freeze for an hour to build model rats. On the 16 th day, the drug group was orally administered of DG (500 mg/mL) until the 30 th day. Blood samples and biological tissues were collected from the orbital venous plexus into heparinized hemostasis tubes at 5, 10, 15, 30, 45, 60, 90, 120, 180, 240, and 360 min after the last administration. Using ultraviolet-high-performance liquid chromatography (Waters, USA) method, the effective components were tested, and DAS 3.0 software (Mathematical Pharmacology Professional Committee of China, Shanghai, China) was used to analyze the results. Results: The compounds of DG entering into blood were 6-gingerol, 6-shogaol, and 8-gingerol. Tissue distribution analysis indicates that three active ingredients are widely present in the lung, spleen, kidney, liver, heart, large intestine, stomach, small intestine, and other organs of rats with COPD. Conclusions: 6-gingerol, 6-shogaol, and 8-gingerol belong to effective components of DG in curing the syndrome of cold fluid retained in lung of rats with COPD and mainly distributed in organs including the spleen, stomach, lung, kidney, liver, and heart.
IntroductIon
Chronic obstructive pulmonary disease (COPD) is a relatively common chronic respiratory disease with high morbidity, disability, and mortality. As the most important syndrome of this disease, cold drink accumulation of lung is its high syndrome type. Cold drink accumulation of lung syndrome is a disease that occurs mostly due to the deficiency of lung yang, feeling cold again, so that water is stopped in the lung. Generally, it is a disease of Yang deficiency and cold prosperity. [1] Clinical manifestations include chest arrest, cough and wheezing, or phlegm thinning or frothy appearance, pale and vain complexion, edema of lower extremities, cold limbs, and white, greasy, or slippery tongue coating. [2] The disease develops progressively and is one of the diseases with the highest mortality rate among chronic diseases. [3] According to the World Health Organization, the mortality rate of this disease is high and increasing year by year. [4] Dried ginger (DG) is a dry rhizome of ginger Zingiber officinale Rose and is one of the most commonly used drugs in the clinic. According to the 2015 edition of the Chinese Pharmacopoeia, [5] it is hot and spicy. It has special affinity for spleen, stomach, kidney, heart, and lung. DG has the effect of dispersing cold in warm, dispersing Yang, promoting blood circulation, warming lung, and resolving retained fluid. Besides, dry rhizome of Z. officinale Rose has the functions of warming middle, warming the lung, relieving cough, resisting aging, detoxifying, and preventing dizziness. [6] It is commonly used in the treatment of middle cold syndrome, Yang deficiency syndrome, and cold drink cough and asthma. There are more studies on the warm and back Yang of the DG but less for the study of the warm lung chemical drink. For this reason, we carried out the experimental study on the function of the warm and pulmonary drink of the DG on the rat cold drink syndrome model of the rat. Based on the above understanding, the author established a systematic method of "Syndrome-effect-analysis of biological samples" combined with the study of the effective substances of Chinese medicine and carried out an experimental study on the function of warm and pulmonary drink of DG on the syndrome model of cold drink and lung syndrome in rats. [7, 8] However, the material basis of DG warming the lung is not clear. To this end, we used the "disease syndrome-effect-biological sample analysis" method, [9] on the basis of the effective intervention of DG in rats cold drink syndrome model of lung syndrome, to carry out the experimental study on the correlation between the distribution of the efficacy material in the warm lung beverage and the distribution of the effect materials in the body and the return of DG.
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Methods
Reagents
DG, produced from Sichuan Province, was purchased from Henan Zhang Zhongjing large pharmacy (Anguo City gold Kangdi medicines Ltd. production, production date: August 18, 2018. Batch number: 150801). Prof. Chen Suiqing from the Henan University of Chinese Medicine identified the dried rhizomes of ginger Z. officinale Rose.
Lipopolysaccharide (LPS) (Sigma L-2880), pure methanol chromatography, TEDTA, pure chromatography (USA), cigarette smoke flower, and flue-cured tobacco were used in this study. The tar content is 11 mg, the nicotine content of smoke is 0.7 mg, and the carbon monoxide of flue gas is 13 mg (Henan China Tobacco Industry Co., Ltd.).
6-gingerol, 6-shogaol, and 8-gingerol were all provided by the Henan Academy of Traditional Chinese Medicine (purity is >98%). 
Animals
Preparation of rats
After 5 days of feeding the rats, they were weighed after 24 h of fasting. According to the weight, they were randomly divided into blank group and the model group. On the 1 st day and 14 th day of the experiment, LPS solution (1 mg/mL) 200 μL was dripped into each rats' nasal cavity. From the 2 nd to 30 th day of the experiment (except 14 th day). Every day at 8:30 a.m., the model rats were placed in the poisoned box (1 cigarette per mouse) to give smoke 30 min [9] and then filled with ice water 1 mL/100 g. The model rats were then placed in the environment of about 0°C for an hour, and at 2:30 p.m., the above operation was repeated in addition to the ice water. On the 16 th day of modeling, the model group was given the corresponding DG water decoction (500 mg/kg) until the end of the modeling. The blank group was given the same dose of DG water decoction.
Collection and treatment of biological samples
After the last irrigation of high-dose group, two rats were taken at the same time for 5, 10, 20, 30, 40, 60, 90, 120, 240, and 360 min to drawn blood from eyeball, then killed them and took the lungs, heart, spleen, kidney, stomach, large intestine, small intestine, brain, bladder, and other tissues, and removed quickly.
The animal blood was centrifuged at 8000 rpm for 10 min. One milliliter serum is injected in the 10-mL centrifuge tube, to this 2 mL methanol is added and the centrifuge tube is shacked for 5 min. The supernatant is placed in another 10-mL centrifuge tube and centrifuged at 8000 rpm for 10 min, and 2 mL methanol is added to the precipitate by combining the two supernatants. Nitrogen is dried at 40°C, to this add 2 mL of methanol, shake the solution for 5 min, and take the supernatant 1.5 mL over 0.22 μm microporous filter membrane, as the test solution.
Clean the animal organs, dry the filter paper, weigh the animal tissue about 1 g, cut and set up the 10-mL centrifuge tube, add two times the amount of physiological saline (according to the proportion of sodium chloride injection = 1:2), and use the ultrasonic cell powder to homogenate the slurry. Accurately add two times methanol of the proportion of tissue, and vortex 5 min, then centrifuged at 8000 rpm for 10 min. The above operations are repeated two times. The nitrogen was dried at 40°C and then added to 2 mL of methanol. Shaked 5 min to fully activated and taked supernatant 1.5 mL to 0.22 μm microporous filter membrane as the test solution.
Method for the determination of high-performance liquid chromatography-ultraviolet Chromatographic conditions
Dikma Platisil ODS C 18 column (5 μm, 250 mm × 4.6 mm), mobile phase: A is water, B is methanol, flow rate: 1.0 mL/min; detection wavelength: 227 nm; the gradient of elution is 60% B (0 min)→60% B (20 min)→70% B (30 min)→80% B (45 min)→100% (50 min)→60% B (55 min)→60% B (60 min). Column temperature: 30°C, sample 20 μL.
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Preparation of mixed control solution
Precise weighing standard substances, which included 8-gingerol 0.22 mg, 6-shogaol 0.1 mg, and 6-gingerol 1.22 mg in the same 10-mL volumetric flask, and fixed in methanol; the mixture of 8-gingerol, 6-shogaol, and 6-gingerol into 0.022 mg/mL, 0.01 mg/mL, and 0.122 mg/mL was prepared. 
Specificity investigation
The serum of the blank group and the homogenate of lung, large intestine, small intestine, brain, heart, liver, spleen, stomach, and kidney were 20 μL in accordance with "the collection and treatment of 2.4 biological samples," and the samples were obtained to get the chromatogram of the blank sera and tissue samples. Sampling 20 μL of mixed standard solution and the mixed chromatogram was obtained. The mixed standard solution was added to the blank sera to be treated in accordance with the "2.4 biological sample collection," and the sample was injected into the sample of 20 μL, and the blank serum and tissue chromatograms containing the mixed standard were obtained. The comparison of the blank sera and tissue with the mixed standard solution and the comparison between the blank sera and the tissue chromatogram showed that the chromatographic conditions adopted in this experiment were suitable, the extraction method was appropriate, and the endogenous substances in the serum and tissue samples were not produced for the determination of 8-gingerol, 6-shogaol, and 6-gingerol. This method is highly exclusive. The retention time of 6-gingerol, 6-shogaol, and 8-gingerol are 18.708, 35.716, and 36.828 min, respectively.
Linear relation
Precise 
Precision
The mixed reference substance was injected 20 μL into the liquid chromatograph, six times continuously, and the peak area integral value was determined. The relative standard deviation values of 8-gingerol, 6-shogaol, and 6-gingerol were 1.97%, 1.91%, and 1.94%, respectively, indicating that the precision of the instrument was good, as shown in Table 1 .
Accuracy
The mixed standard solution, 200 μL (6 parts), was placed in the centrifuge tube, the nitrogen gas was dried at 37°C, and then, the lung homogenate was added to 200 μL, respectively. According to the "collection and treatment of the samples of 2.3 tissues," the samples were mixed into a certain mixture of standard samples and tissues. After treatment, the samples were treated with 20 μL, respectively, analysis, the drug content was obtained by the obtained peak area, and the regression equation obtained before. The accuracy of three kinds of control samples obtained by this method was between 88% and 99%, which accorded with the quality control requirements of the biological sample analysis, and the specific results were shown in Table 2 .
Sample recovery
In the centrifuge tube, 200 μL (6 parts) of the mixed standard solution was taken, and the nitrogen gas was dried at 37°C and then added to the lung homogenate 200 μL. The samples were mixed into the samples of the mixed standard samples and tissue in the centrifuge tube. After treatment, the samples were injected into the sample of 20 μL, respectively, and the peak area was recorded. Moreover, then the content of the chromatographic peak area of the backward sample treated with the blank biological sample is measured, and the recovery rate is calculated by the ratio of the actual mixed standard. The results are shown in Tables 3-5 . The results showed that the extraction recovery rate of three kinds of control products in each tissue was between 59% and 73%, which was in line with the quality control requirements of biological sample analysis.
Stability
The mixed standard solution (6 parts) was taken in a centrifuge tube, and the nitrogen gas was dried at 37°C, and then, the blank sera was added to the "2.2 serum samples treatment method" and the homogenate liquid of each tissue 200 μL according to the "2.3 tissue sample collection" into the plug centrifuge tube and mixed into a certain concentration of the mixed standard samples and tissue samples. After treatment, according to the above chromatographic conditions, the sample was 20 μL, and a group of peak areas was obtained.
The stability of the samples under room temperature of 24 h and 20°C was three times. The results of all the samples were <10%, and the stability accorded with the quality control requirements of the biological samples, as a result in Tables 6 and 7 . After the analysis of the above blank serum, the serum of the drug, and the drug, it was found that 6-gingerol, 6-shogaol, and 8-gingerol were detected in the serum of the chronic obstructive pulmonary rats. It was shown that 6-gingerol, 6-shogaol, and 8-gingerol can be absorbed into the blood circulation. In the brain, heart, liver, spleen, lung, kidney, stomach, large intestine, small intestine, bladder, and other organs, 6-gingerol, 6-shogaol, and 8-gingerol were detected in different levels. It can be considered that the above three components of DG are related to the efficacy of treating COPD, as shown in Figures 1-4 .
Tissue distribution
The results of the tissue distribution test of three components of 6-gingerol, 6-shogaol, and 8-gingerol in chronic obstructive pulmonary rats showed that in the organs such as brain, heart, liver, spleen, lung, kidney, stomach, large intestine, small intestine, and bladder, three effective ingredients of 6-gingerol, 6-shogaol, and 8-gingerol were detected.
Analysis of pharmacokinetic parameters
The obtained tissue distribution results were treated with DAS 3.0 to obtain the pharmacokinetic parameters of three active ingredients of 6-gingerol, 6-shogaol, and 8-gingerol in different tissues of chronic obstructive pulmonary rats. The AUC 0-t levels of 6-gingerol in tissues of chronic obstructive pulmonary rats were as follows: stomach > spleen > small intestine > lung > large intestine > liver > kidney > heart > brain > serum, 6-shogaol in cold dwelling lung tissue AUC 0-t followed by gastric > large intestine > lung > liver > small intestine. The 
dIscussIon
Ginger efficacy-related substances DG has effect in warming lung and relieves cough and asthma. Therefore, it is necessary to observe the efficacy of DG and warm lung in the model of chronic obstructive pulmonary rats. The tissue distribution data of DG in chronic obstructive pulmonary rats model showed that the contents of 6-gingerol, 6-shogaol, and 8-gingerol in DG were found in blood, brain, heart, liver, spleen, lung, kidney, stomach, and bladder; large intestine and the small intestine were detected. Therefore, it can be considered that the gingerol components represented by 6-gingerol, 6-shogaol, and 8-gingerol contained in DG are the related functional substances for the treatment of chronic obstructive pulmonary rats with DG.
The correlation between tissue distribution of efficacy-related substances in dried ginger and meridian channel tropism AUC 0-t (AUC 0-t refers to the total area under the drug-time curve for the drug from time zero to all the drugs in the original form, reflecting the total amount of drug entering the blood circulation), the earliest inspection time, maintaining time, and other information can objectively reflect the distribution of drugs into the body.
In the chronic obstructive pulmonary rat model, the order of the first detected in the 6-gingerol tissues in DG is as follows: spleen = stomach = large intestine = serum = small intestine > The property theory of Chinese Medicine lung = bladder > kidney > liver = heart > brain, the order of AUC 0-t in each tissue is as follows: stomach > spleen > small intestine > lung > colon > liver > kidney > heart > brain > serum, and the order of time maintained in each organization is as follows: spleen > stomach > lung = small intestine > colon > bladder > heart > kidney > liver > serum = brain.
In the chronic obstructive pulmonary rat model, the order of the first detected in the 6-shogaol tissues in DG is as follows: serum = small intestine = stomach = lung = spleen > large intestine > liver > brain > bladder > kidney > heart, the order of AUC 0-t in each tissue is as follows: stomach > large intestine > lung > spleen > liver, and the order of time maintained in each organization is as follows: stomach > lung > spleen > liver = large intestine > lung = bladder = heart = kidney > brain > serum.
In the chronic obstructive pulmonary rat model, the order of the first detected in the 8-gingerol tissues in DG is as follows: serum = small intestine = lung = stomach > spleen = brain > large intestine = kidney = liver = bladder > heart, the order of AUC 0-t in each tissue is as follows: stomach > kidney > spleen, and the order of time maintained in each organization is as follows: stomach > spleen = small intestine > lung > large intestine > brain = liver > serum > kidney > heart > bladder.
The above experimental data showed that the three components of DG were absorbed most rapidly by spleen, small intestine, and stomach, which lasted for a long time with great intensity and in the literature have documented ginger treatment of spleen deficiency syndrome in spleen stomach.
The three components of DG were detected early in the lung tissue, of which 6-gingerol and 6-shogaol AUC 0-t were large, and the absorption rate was very fast, and the time of maintenance was very long. This provides a basis for drug distribution of the DG belonging to the lung channel and cure chronic obstructive pulmonary.
In summary, the results of this experiment show that the distribution of the representative components of DG is consistent with the Chinese traditional understanding of the DG belonging to the lung and spleen and stomach channel.
conclusIons
The composition of DG into the body was analyzed under the condition that the DG interferes with chronic obstructive pulmonary rat model. 6-gingerol, 6-shogaol, and 8-gingerol in DG are the functional substances of DG. The distribution of 6-gingerol, 6-shogaol, and 8-gingerol in the model is consistent with the traditional understanding of DG belonging to the spleen and stomach and lung Meridian.
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